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Mid-Atlantic | ntegrated Assessment
MAIA

Direction for the 21% Century

DIRECTION FOR THE 215" CENTURY
Environmental management and protection strategies are changing. The command and control
approaches, that have been successful in the past are undergoing review and modification. Single

media regulatory and management programs are

being phased into cross-media and integrated STRATEGIC PLAN CONTENT
management efforts. The local-scale « Direction for the 21% Century -
environmental problems of the 1970's and The MAIA Mission and Vision
e . _ . _ * Major Themes|Integrating Agency
1980's— individual municipa and industrial point Programsin the 21% Century

* MAIA Goalsand Objectives
* Making It Happen
oil spills, and therma pollution—are being ¢ The 21% Century and Beyond

sourcedischarges, Superfund and RCRA facilities,

addressed. However, as we address and solve
some of these local-scale problems, we arelearning that our individual actions also have cumulative
effects at much larger scales. Mgor environmental problems are no longer just local. Many of our
existing and emerging environmental problems are regiona and global. Climate change, acid rain,
atmospherictransport of mercury and other airbornecontaminants, lossof biological diversity, habitat
destruction and stratospheric, ozone depletion, are occurring around the world. Strategic alliances,
partnering, and cooperative and collaborative efforts are needed at watershed, regional, and global
scales to address the emerging environmental issues and problems of the 21% Century. These new
strategies are being formulated and instituted not only by the US Environmental Protection Agency
(EPA), but also by other resource management agencies at federal, state, and local levels, and by
other partners (See Appendix A).

Scientifically sound knowledge is needed to make responsible environmental management
decisons at all these scales. The Mid-Atlantic Integrated Assessment (MAIA) project wasinitiated
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to providethis scientific knowledge to decison makers. Achieving the MAIA mission and vision will

make a difference in environmental management in the 21% Century.

MAIA Vison

Our visonisaregion in which theinformation age
MAIA MISSION

has matured into the knowledge age. Environmental

decisions are based on knowing the state of the | |© IMect integrated —scientific
knowledge into the environmental

environment for all ecological resources in the region. decision-making processfor theMid-
Atlantic region.

Information on natural resources is integrated with

information from the socioeconomic sector so that

impacts caused by human activities can be cost-effectively identified and addressed. Decisions are
based not only on evaluating the risks to human health, but also the risks to ecological health.
Integrated watershed management programs have been implemented because the need to protect,

manage, and restore ecosystem function and diversity has been clearly communicated to the public.
More over,

1) Thereisastrong and effective collaboration among all groups in the region; citizens,
government, business, and academiawork together as partnersto resolve environmental
ISSUES in a soci oeconomic context.

2)  TheMid-Atlantic region isthe proving ground for the devel opment and implementation
of innovative approaches to environmental management through these collaborative
efforts.

3) Ecological, social, and economic information is integrated, assessed, clearly
communicated to decison makers, and used in the environmental decision-making
process.

4)  The undesrable legacies of the past are gone and ecosystems have been sustainably
restored to provide recognizable benefits, goods, and services to society. Industrial
ecology and natural ecology are two sides of the same coin, maintaining a sustainable
environment.

5)  Citizensof theMid-Atlantic region arewell-educated stewards of the environment, who
understand the interconnections of economic, social, and environmental health. This
understanding isilluminated in the actions that are taken.
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Mid-Atlantic Region

The Mid-Atlantic region is an
area of historical, cultural and
ecol ogical sgnificanceand economic
importance. TheMid-Atlanticregion
encompasses over 120,000 square

miles and extends from the Atlantic

Ocean on the east to the Ohio River ’Washington DC

on the west, from New York in the ichmond
north to North Carolinain the south
(Figure 1). The Mid-Atlantic region

isalittlelarger than EPA Region I1I

and contains the states of Delaware, Figure 1. Boundaries of the Mid-Atlantic region. MAIA fully
Maryland, Pennsylvania, Virginia, encompasses five states and includes parts of NY AND NC. Note the
' district ecorgeions in the Mid-Atlantic.

and West Virginia in their entirety,

and portions of New York, New Jersey, and North Carolina. The Mid-Atlantic region contains a
mosaic of ecological systemson thelandscape—|akes, streams, forests, agricultural areas, wetlands,
and estuaries. In addition, it is home to over 25 million people.

The Mid-Atlantic has all of the attendant environmental problems associated with human
activitiesincluding air pollution (ozone, acid rain); water quality problems (eutrophication, acid mine
drainage); solid waste disposal problems (landfill leachate); large-scale habitat ateration from
urbanization, agricultural, and forestry management practi ces; hydrol ogic modifications, such asdams
and stream channelization; loss of biotic diversity; and threatened and endangered species. Ecological
restoration effortshave been initiated in someareasto restore damaged ecosystems. TheMid-Atlantic
region is representative of other regions, and geographic areas, across the US with smilar
environmental problems and issues. Therefore, solutions to the environmental problems in the

Mid-Atlantic region should be transferrable to other geographic areas.
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MAIA

TheMid-Atlantic Integrated Assessment (MAIA) isan interagency, multidisciplinary program
that isintegrating and assess ng research and monitoring i nformation to provideanswersto policy and
management questions. The MAIA project istrying to move from information overload to providing
managers and decison makers with the rdevant and necessary knowledge to make sound
environmental decisions. Scientific projects conducted in MAIA are focused on policy and
management issues of critical importance to resource managers and environmental decision makers.
Inits3yearsof existence, MAIA hasforged allianceswith other federal and state agencies, producing
an array of useful products on the ecological condition of estuaries, streams, groundwater, and
landscapes, aswell as other related topics. In the next century, MAIA will build on this foundation
and create an arenain which innovative approaches for environmental assessment and management
can be proven, implemented, refined, and subsequently, communicated and transferred not only to
MAIA partners and aliances, but al'so to other EPA Regions, federal, state, and local agencies.

TheMAIA Missionistoinject integrated scientific knowledgeinto theenvironmental decision-
making processfor the Mid-Atlantic region. The current reality isthat the decision process considers
thepolitical, economic, social, and scientific consequences of environmental decisions. In theabsence
of good, integrated information, politics or other considerations are the first order of business
(Figure 2). The assessment archetype or desired approach is that consequences of environmental
decisons of “Take Action” or “No Action” be anchored on scientific, social, and economic
knowledge (Figure 2). The goal isto provide knowledge about the ecological, social, and economic
consequences of management actions so that informed decisions can be made. Collecting the right
data and then integrating ecological and socioeconomic information and communicating this
knowledge sothat it contributesto environmental decision-making representsthemajor challengefor
MAIA.

MAJOR THEMESINTEGRATING AGENCY PROGRAMSIN THE 215" CENTURY
Asour environmental perspective has moved to thewatershed, regional, and global scale, it has

become apparent that our environmental problems are interrelated. Emission controls solve air
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Decision Process

Current Reality Assessment Archetype
Factors - Decision ~ Decision
Political c Positive Negative c Positive Negative
icati o o
Implications 8 / \ / \ 8 / \ / \
Economics o c>B~ B>C  C>B D Cc>B B>C C>B
. [a) SN/ N N\ & VANV
Social Minority Majority Minority Majority Minority Majority Minority Majority
mpacts N/ / N/ N/
Scientific N Supporting Not Supporting Take Action No Action
Evidence =

Easiest decision pathways
*C = Costs
*B = Benifits

Figure 2. Decision process contrasting current reality versus the desired assessment archetype.

problems, but lead to solid waste and groundwater problems (e.g., disposing of fly ash and its
leachate). Removing phosphorus from wastewater treatment plants reduces eutrophication, but
creates dudge disposal problems. Burning municipal waste reduces the solid waste problem, but
contributesto fish consumption health advisories from mercury contamination because atmospheric
mercury from this burning is deposited in our aquatic ecosystems and taken up through the food
chains. Therearemany piecesto the environmental jigsaw puzzleand we need better information and
knowledge to determine where and how these piecesfit together. MAIA represents one approach for
putting pieces of the puzzle together so that multiple major environmental themes or objectives can
be accomplished within the Mid-Atlantic region (Figure 3).

Eight mgjor themes have been identified for the Mid-Atlantic region (Figure 3). Thesethemes,
which support and integrate EPA Region Il1's Environmental Priorities and the EPA Office of
Research and Development (ORD) Strategic Goals (EPA 1997) (page 7, also see Appendix B), have
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also been identified by other stakeholdersin the Mid-Atlantic region as being important in the next

century (e.g., Pennsylvania 21% Century Environment Commission, 1998).

Integrated
Assessments

Figure3. The MAIA Framework contributesto putting the environmental puzzle together for the Mid-Atlantic
region.
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This holigtic integrated approach to
REGION 11 ENVIRONMENTAL ) o
environmental management highlightssome
PRIORITIES
f the th that are essentia for sound
1) Chesapeake Bay and Other Estuaries of the themes

2) Impacts of Acidification environmental management and protection.

3) Ozone h h f .
4) Cities/Urban Environment These themes range from promoting

environmental stewardship through
education, protecting the nation's waters by
integrating groundwater and surface water management, preserving natural diversity, promoting
responsible land use through integrated watershed management, restoring damaged ecosystems to
reducing environmental risks to human health and documenting the success of these efforts in
satisfying Government Performance and Results Act (GPRA) performance measures (Figure 3).
GPRA was enacted on August 3, 1993, to provide for the establishment of strategic planning and
performance measurement in the Federal Government. The intent of GPRA isto change the culture
of federal agencies from focusing on what agencies are doing to what agencies are accomplishing.
The Act requires agencies to develop strategic plans, reach a reasonable degree of consensus on
desired goals with key stakeholders,

and measure and report progress ORD STRATEGIC GOALS

toward achieving those goals (see 1) Develop Scientifically Sound Approaches for
sidebar on page 9, Appendix C). The Assessing Risks.

goals and objectives of MAIA will 2) ,\Dﬂe;/ﬂggoellocgi;mprehensiveMuItimediaAssessmmt

contribute to accomplishing these 3) Provide Common Sense, Cost-Effective
Approaches for Preventing and M anaging Risks.

_ o 4) Provide Credible, State-of-the-Science Risk
Studieshaveal ready beeninitiated that Assessments, Methods, M odels, and Guidance.

areproviding resultsand productsthat 5) Exchange Reliable Risk Assessment/Risk
Management | nfor mation.

themeswithintheMid-Atlanticregion.

can, and are, contributing information
_ . ) 6) ProvideL eadership in ldentifying, Assessing,
for environmental decision making. and Reducing Risks from Emerging | ssues.
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MAIA GOALSAND OBJECTIVES

Goal 1. Integrated Assessment of Environmental Data

Agencies routinely prepare assessments

on the status of ecological resources (e.g.,

MAIA GOALS

streams and forests) to meet their current 1) Integrated Assessment of Environmental
Data
miss onsand mandates. However, acritical need 2) Integrated Monitoring
. . his inf . : 3) Environmental Restoration
exists to integrate this information to increase 4) Communication of Scientific Results
our understanding of the significance of | S Use of Environmental Assessment in

interactions among resources, ther links to

variations in the natura and human

environment, and their responses to multiple drivers of change. These integrated environmental
assessments should identify environmental and ecosystem trends, relate these trendsto their causes

and consequences, and predi ct outcomes of alternative management scenarios. Threeobjectiveshave

been identified to achieve this goal.

Decision Making

Objective1: Producelndividual Ecological Condition ReportsontheMid-Atlantic Resources.
These peer-reviewed reports will gather and evaluate the best available scientific information
and knowl edge about ecol ogical resources such as estuaries, streams, and forests. Thereports
will employ the latest scientific tools, and draw upon carefully designed monitoring programs
that provide broad coverage of all ecological resources. These reports will demonstrate the
value of forging close scientific collaboration among federal and state agencies and other

organizations.

Objective 2: Integrate Individual Integrated Environmental Assessments For Determining
Cumulative Impacts. These assessments will “tell a story” about the cumulative effects or
impacts that emerge because of the interactions among ecological resources on the landscape.

The landscape is a mosaic of interacting ecological resources. The condition of terrestrial
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resources affects the condition of freshwater GOVERNMENT PERFORMANCE

ecosystems, which collectively affect the & RESULTSACT (GPRA)

ecological condition of estuarine ecosystems. All federal agencies are required to better
account for the success of their proposed
actions. EPA hasdevel oped acascading set of
Objective 3: Develop and Support ThemesUsing ~ 90als, objectives, milestones, measures, tasks,
and productsin compliance with GPRA. Ten
Integrated Assessments of Environmental Data.  EPA  strategic goals to satisfy GPRA

Inorder totruly promotesustainableecosystems,  OeCtivesare
we must link models of ecosystem health with 1) Cleanair;

. . . 2) Clean, safe water;
model s of socioeconomic forecasting and human )

3) Safefood:
health. MAIA will develop the integrated risk 4)  Safe communities, homes, work
assessment methods and models that take into places end ecosystems;

5) Safewaste management;

account ecological processes, current and future 6) Global and transboundary

conditions, human demographics, institutional environmental risk reduction;
7) Empower people with

factors, human preferences, and human health for information and education, and

expand their right to know;

. ) _ 8) Provide sound science to
goods and services based on the eight regional improve understanding of

environmental risk, and develop

both marketable and nonmarketable ecosystem

themes, and implement innovative
approaches for current and

o future environmental problems;

Goal 2: Integrated Monitoring 9) Provideacredible deterrent and

Ecosystems are not made up of a set of separate promote compliance; and
. . 10) Effective management.
and independent ecological resources. Instead, these
resources interact in ways that ultimately determine  TheMAIA themesandframework aredirectly
o ] o linked to these EPA goals.

ecosystem condition. Current environmental monitoring

programs, athough effective at tracking specific

components of ecosystems, are considered by many resource managersto beinadequatein providing
critical information on how habitat, physical, chemical, and biological components interact.
Information quality and quantity also vary widely within MAIA (state-by-state, county-by-county).

Four objectives have been identified to help achieve this goal.
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Objective 1: Inventory Monitoring Programs. As a starting point for the development of an
integrated monitoring program, one must know what is being monitored, where monitoring is

taking place (spatially and temporally), and why (management issues).

Objective 2: Evaluate Adequacy of Monitoring Network. Monitoring is essential for
assessmentsof natural resources and for modeling potential management effectsover different
scalesin time and space. Existing environmental monitoring programswill be eval uated based
on their capability to determinethe status of society’ senvironmental val ues; determine changes
andtrendsin ecol ogical indicators; establish rel ationsamong causesand effects; provideinsight
intoemerging problems; and provideinformation to eval uatethe effecti veness of environmental

policies and management practices.

Objective 3: Design Individual Resource Monitoring Networks. Withinthe MAIA framework,
the three tiers of monitoring (remote sensing, regional surveys, and integrated site-specific
monitoring), proposed by theinteragency Committee on Environment and National Resources
(CENR), will be designed and conducted in a coordinated fashion for individual ecological
resources, alowing the full range of integration that has not been previoudy possible.

Objective 4: Design Integrated (Multiple Resource) Monitoring Networks. The proposed
MAIA framework provides an opportunity and challenge in integrating information from
multiple ecol ogical resources, taken at multiple spatial scalesand over varying temporal scales
to describe the sustainability and integrity of the Mid-Atlantic ecological resources.

Goal 3: Environmental Restoration

Once we understand how the various components of ecosystems interact, we will be able to

identify critical components that should be restored; to evaluate and assess the risks (ecological,

social, economic, and political) associated with different management alternatives; and to design and

implement effective and efficient restoration projects. Three objectives areidentified to achieve this

10
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Objective 1. Develop Research Strategy. Ecosystem restoration research projects will be
planned and designed to provide information not only on the effectiveness of various
approachesfor restoring ecological structureand function for individual resources, but also on
reducing cumul ative impacts at watershed and basin scales.

Objective 2:  Inventory Eco-Restoration Projects in the Mid-Atlantic Region. An inventory
will be conducted to determine the goals, objectives, success criteria, restoration practices,
longevity, and location of historical and on-going ecosystem and habitat restoration programs
intheMid-Atlanticregion. Interagency opportunitiesfor cooperativeand coll aborative studies

will also be afocus of the inventory.

Objective 3: Integrate Ecological Restoration Into The Landscape. Ecological restoration
projects will be designed and implemented from alandscape perspective. The location of eco-
restoration projectswill betargeted for areas on the landscape wherethere will bethe greatest

cumul ative benefit to the environment.

Goal 4. Communication of Scientific Results
TheMAIA customersincludefederal, stateand local government resourcemanager's, scientists
and decision makers; non-governmental organizations; academic organizations, privateindustry, and

the general public. Two objectives have been formulated to help achieve thisgoal.

Objective 1. Increase Visbility and Usability of Products/Reports. MAIA will use avariety
of communication and transmission media to provide information and knowledge in a format
that is useable for environmental decison making. The media will be tailored to client

preferences, agency protocols, and public forums.

Objective 2: Improve the Quality and Accessibility of Environmental Data. MAIA will take
advantage of the explosion in Internet and digital technology, EPA STORET improvements,

and computer accessto increase the accessibility of environmental data. Revised and updated

11
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data quality objectives and quality assurance/quality control procedures will be incorporated
inMAIA toensurethequality of theinformation issufficient to answer policy and management

guestions.

Goal 5: Use of Environmental Assessment in Decision Making

Federal, state, and local strategic plannerswill usetheinformation devel oped by MAIA tomake
sound scientific decisions to further protect human health and the environment. One objective has
been identified to help achieve that goal.

Objectivel: Develop Decision-Making ModelsUsing Environmental Assessments. Effective
use of MAIA information in decision making will be aided by the development of templates or
model stoillustrate how theinformation providesanswersto policy and management questions
and how it can be used in the decision-making process. These modelswill be based on insight

and input from decision makers on how decisions are made.

Products and tasks associated with each of these goals and objectives are provided in
Appendix A. The schedule for product production also isincluded in the appendix.

MAKING IT HAPPEN

Simply saying it doesn’t makeit so. To make these goal s and objectives happen, strategiesfor
performing integrated assessments through integrated research and monitoring, and for
communicating the results from the assessment to the clients, are needed. In addition, a strategy is
needed for identifying, prioritizing, and developing clients who will use the MAIA assessment
information in decisions. Previous Region Il Community Based Assessment Team efforts have
focused on forming the strategic alliances necessary to implement environmental management and
protection programs and promote stakeholder and public education on environmental stewardship.
These strategic alliances are a cornerstone of the MAIA initiative and will continue as part of the
overall MAIA strategy.

12
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A major part of the MAIA Framework is interacting with the client to identify the questions
that need answers before decisions can be made (Figure 3). The question formulation process must
begin at the decison makers level, not at the scientist level. Policy and management questions, in
many instances, are formulated by the scientists or engineers based on what they know and can do,
rather than what is needed by the decison maker. The policy and management questions will be
developed in ahierarchy from general questionssuch as, “How extensiveis habitat destruction in the
region?’ through more specific, detailed questions such as “ Which habitat indicators should be
monitored?’ * What range of indicator values define good, marginal, and poor habitat conditions?’
Thiswill ensuretheright information is provided in the answersto these questions. Formulating the
right questions is a critical interface between the environmental decisions to be made and the

integrated assessments that provide this information and satisfy client needs.

I ntegrated Assessments

The MAIA Program has devel oped aframework for conducting integrated assessmentsat four
different levels (Figure 4). Each of the levels provides information that is useful in environmental
decision making, but the levels build in the complexity of the questions, necessary information, and
assessment approach. The Level Four integrated assessments are intended to ultimately provide
answersto questions such as, “ What isthe state of the environment in the Mid-Atlanticregion?” One
strategic goal isto develop the tools and procedures for working through each of the four levels of

integrated assessments.

Level One

Leve Oneintegrated assessments provideinformation on individual ecosystem condition or on
gpecific high interest subjects, such as sport fish, song birds, or estuary eutrophication. An integrated
assessment of Mid-Atlantic estuarine condition and a Mid-Atlantic Landscape Atlas have both been
published. An integrated assessment, reports on Mid-Atlantic forests and streamsarein preparation.
These documents were prepared through joint MAIA and stakeholder efforts, building partnerships
and aliances with agenciesin the Mid-Atlantic region. The Level One integrated

13
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Level Four-Multi-
Resource Integrated
Assessment

Level Three-Landscape-|
Resource Integration

Level Two-Within
Resource Group
Associations
Level One-Resource
ey Streams
Condition 1Bl Aq. Insects
-Nutrients -AMD
-Habitat -Acid Rain
o Figure 4. MAIA
ESSYS : i
Streams Wetlands* framework and hierarchical approach
Z?isfcos ot '-fa"::zas‘;e to integrated assessment. Level One
Estuaries v -Birds assessments of estuarine and landscape condition have been

done. Level Four is the most complex, but the ultimate goal to
answer the question, “ What is the state of the environment in the Mid-Atlantic
region?’

assessments provide information on the status, extent and trends in resource condition, but do not
address the “why” questions. Although Level One assessments are at the base of the assessment
hierarchy, theinformation can be used to assess the biological and habitat diversity of the individual
ecological resource, contribute to integrated watershed management programs, and document the
success of current environmental management programs. Level One assessments also indicate the
progressthat isbeing madein existing programs, permitting measuresof successagainst GPRA goals.
Estimates of resource condition and the patterns in this condition have contributed to public

environmental education at the watershed and regional scales.

Level Two

Level Two integrated assessments begin the process of answering the “why” questions by
looking at the associations among chemical and habitat indicators and biological effects or
ecosystems. The Level Two assessments eval uate resource condition using physical and chemical

indicators collected with the biological indicators in specific ecological resources such as streams,

14
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estuaries, or forests. The Level Two integrated assessments provide information useful in addressing

al the MAIA environmental themesin for the Mid-Atlantic region (Figure 4).

Level Three

Level Three integrated assessments focus on assessing the effects of watershed land use and
land cover on the ecological resource condition. The Level Three assessments provide specific
information not only on condition of the ecological resource, but also the impacts of the watershed
on theresource. Integrated and unified water shed assessmentscan build on theseindividual ecological
resource assessments and identify regulatory or management actions that might be taken to reduce
these ecological effects. In addition, Level Three assessments can be used to identify, prioritize, and
to target watershed restoration efforts on damaged ecosystems. Level Three assessments also will
predict the effects of land use changes on ecological resource condition, to answer the “what if”
guestions related to land use. The Level Three integrated assessments contribute to the MAIA
environmenta themes by providing land use/land cover information at the watershed and regional

scales and its association with the condition of the ecological resources of interest.

Level Four

Leve Four integrated assessments represent the analysis not only of watershed-ecological
resource interactions, but also the interactions among ecological resources. For example, a Leve
Four integrated assessment would address the question, “ What is the condition of the environment
in EPA Region 1117?" Level Four assessments consider the interactions among forest, agriculture,
wetland, stream, lake, and estuarine ecosystems on the landscape at watershed and regional scales.
TheLeve Four integrated assessmentsultimately providetheinformation needed for thedevel opment
of integrated watershed management programs and demonstrate the importance of environmental
stewardship and responsible land use management practices. The Level Four assessments also will

document the success of environmental management programs.

15
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Products

Severa productsare aready available at Level One and more productswill be availablewithin
thenext several years(See Appendix A). TheLevel Two and Level Threeintegrated assessmentsare
inthe process of being conducted. Leve Four integrated assessments currently arein the conceptual
stage. These integrated assessments use information from integrated monitoring and research

programs.

I ntegrated Monitoring

A major part of theinformation needed for integrated assessmentsat theregional scaleisbeing
provided through the EMAP program. The importance of this program isillustrated by Figure 5,
which shows the scale at which monitoring programs are being conducted by different states and
other federal agencies. Without the EMAP monitoring network, there would be a significant holein
the information available for regiona assessments. EMAP complements the other, on-going
monitoring programs. Each of these monitoring networks provides information that is needed for an
integrated perspective and assessment of the state of the environment at all scales. Eliminating any
of these monitoring networks creates a hole in needed information.

The MAIA strategy for integrated assessmentsisto devel op proceduresfor using existing data
from other programs to supplement the EMAP data, particularly for spatial maps and displays.
Different monitoring programs have different objectives and, consequently, use different collection
methods and measure different environmental indicators. Several studies are currently under way to
eval uate approachesfor integrating information from different programs and mergeit into acommon
format so that different perspectives(e.g., watershed, ecoregion, region) on ecological condition can
be attained based on all available data. These efforts will continue as part of the four levels of the

integrated assessments.

I ntegrated Resear ch
These integrated assessments are possible because of several unique partnerships that have
already been formed within the Mid-Atlantic region. The Mid-Atlantic Assessment Team, located in

16
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Region-wide
A
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T&E Species

A\
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Figure5. Spatial coverage and capability of making statements about the condition of the

resource (e.g., census) versusindividual sites (i.e., fixed sites) for different

monitoring program coverages. All these programs are needed to assess the state

of the environment.
Annapoalis, MD, was created asajoint venture between the EPA Office of Research and Devel opment
and EPA Region I11. One of the major objectives of the team is to create partnerships with other
federal, state, and local agencies and universities in the conduct of ecological research and
assessments. The team has successfully accomplished this goal by creating partnerships through
formal and informal arrangementswith most of thefederal and state agencieswith responsbilitiesfor
environmental issues in the Mid-Atlantic region.

A research partnership al so recently formed among thethree major research laboratorieswithin

the EPA. The ecological components of the National Health and Ecological Effects Research

17
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Laboratory (NHEERL), the National Exposure Research Laboratory (NERL) and the National Risk
Management Research Laboratory (NRMRL)—all of the Office of Research and Devel opment—
have agreed to join together to focus their considerable research capabilities on environmental
restoration problemsin the Mid-Atlantic region.

Each organizational unit bringstheir discrete expertiseto bear upon thisapproach to ecological
restoration research. NHEERL has responsbility for EMAP, which is a research program focused
on estimating the condition of ecological resources. NERL hasresponsibility for chemical and other
stressor research, including a substantial landscape characterization and ecol ogy research program.
NRMRL has responsibility for ecological restoration research.

A formidable research capability, therefore, emerges when the above EPA components are
joined with the research capacities of other federal and state agencies. The strategy isto continueto
build this network and maintain aresearch e ement as part of the integrated assessments so that new

and innovative techniques and approaches can be incorporated in future assessments.

Communication
The ultimate assessment goal is to provide information that is used in the decision-making

process. MAIA results and information must:

. Satisfy the client’ s needs,
. Convey important information relevant to their assessment questions and issues, and
. Be understandabl e and useful in making management decisions.

EPA’ sprimary customer isthegeneral public. Everyonewho liveson theland, breathestheair,
and shares in the earth’s environment represents the ultimate EPA customer. In addition to the
primary customer, there areintermediary clientsthat are critical for success. To servethe public and
meet their needs, the MAIA program works on aregular basiswith its partners. The ultimate success
of MAIA depends on how effectively we work with, and influence the actions of, the many other
parties that are responsible for protecting the environment - international, federal, state and local
governments; industry, agricultural and small businesses; environmental and nonprofit organizations,

and individuals.

18
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To satisfy these customers needs, effective communication of assessment information must

consider:

. Audience perspective,

. Message format,

. Transmission medium, and
. Feedback mechanisms.

Audience Perspective

Therearegoing to be multiple audiencesfor the assessment information and each audience will
have a dightly different perspective and background. How people percelive information is critically
important in how they process information and the format in which the information is presented.
These perspectives, therefore, must beidentified as part of the stakeholder and allianceinteractions.
These various perspectives will be identified and evaluated as part of the question formulation
sessions, through various meetings that occur with the stakeholders, and by providing early
assessment results. The MAIA Team will solicit input and ass stance from disciplines such as socia
psychology on how different audiences perceive and process information. The Meyers-Briggs test,
for example, examines how individual s receive and processinformation. Similar tools or techniques

will be used to determine client perspectives of assessment information.

Message Format

While the specific message format depends, in part, on the questions being asked and the
client’sor users perspective, there are some general conceptsthat will be developed to assist in the
preparation of theanswersto the questions(i.e., the specific messagesbeing sent). A decision makers
survey conducted as part of the Southern Appalachian assessment found that two-thirds of the
environmenta and resource managers wanted information that was concisely summarized and not
highlytechnical (EASE 1994). These managerswanted specific statementsof potential environmental
impact, whenever possible. Information that was too general, or that was conflicting, was not useful
in the decision-making process. In addition, most decision makerswere skeptical of assessmentsthat
were based on a high degree of interpretation on limited site-specific data that was extrapolated to

larger aress.
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There are on-going studies that are developing approaches for formatting, displaying, and
presenting assessment information so that the message is clear and interpretable. These studies are
building on the pioneering work of Tufte (1983, TheVisual Display of Quantitativelnformation). The
MAIA EMAP stream datais being used to experiment with other display formats. Different display
procedures and formats will be tested using selected clients and stakeholder groups with different
guestions and perspectives.

Transmission Medium

Thetransmission medium is central in communicating assessment information. Thetraditiona
approach using reports, journals, and similar printed matter isnolonger effective asthe only medium
for today's decison makers. Alternative mediums are needed to convey knowledge to different
audiences:, videos and films, computerized systems Web Sites, Internet, (CD-ROMS, decision
support systems), fact and briefing sheets, with virtual reality approaches (holograms, and computer
systems) quickly becoming feasiblefor presenting information on ecological condition (Figure6). The
EMAP Landscape Characterization Group hasbeen conducting aresearch project with theUniversity
of Minnesota-Duluth to develop a virtual reality program for displaying landscape scenes in three
dimensions. Multimediaapproacheswill beusedin thefutureto transmit assessment messages. MAIA
will be the prototype for testing, refining, and implementing new multimedia approaches for

presenting assessment information.

Feedback Mechanisms

Thefina step in the communication strategy is to ensure the message provided what the user
or client needed. Focusand user groups have already been established by some of the MAIA resource
teams(e.g., the Estuarine Resource Team). Additional groupswill be established to provide feedback
on communi cation approachesbeing used to present assessment information to avari ety of audiences.
Surveys and retrospective case studies are proposed as part of the communication strategy to
determinehow different audiencesresponded to information presented in previous assessments, if the
information satisfied the users needs, how theinformation wasused (or if it was used) in thedecision

process, and how communication could be improved in the future. These
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Figure6. Multimedia approaches are critical for communicating MAIA information to multiple audiencesin the

region.

studieswill asoinclude how clients perceive other communication vehiclesfor receiving information

and how they use this information to make both personal and professional decisions.
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Clients

The gtrategy for identifying clientsand client needsisto follow a marketing approach typically
used in the business sector. Marketing isthe compilation and analysis of information about potential
clients or customers and their needs for products or services. The purpose of a market plan isto
identify the need of the clients and develop or match that need with a product. Potential clients for
MAIA information include, for example, Region Il Air Protection, Water Protection, and
Environmental Services Divisions; Chesapeake Bay Program; and Offices of Reinvention and the
Regional Administrator. Other clients would include the EPA Program Offices, other federal
agencies, such asNOAA, FWS, and USDA Forest Service and NRCS; state regulatory and natural
resource management agencies, non-governmental organizations, watershed aliances; and the

general public. The genera marketing approach is.

. Identify potential clientsrelated to MAIA themes and products.
. Determine the decison maker in each divison, office, or agency.

. Prioritize clients by current needs that can be satisfied with existing MAIA information,
magnitude of the problems, visihility of the client and problem, applicability to other
clients, and potential for long-term alliance.

. Determinethecritical driversfor the decison and the decision criteria (See Figure 1, for
example, on factors contributing to decisions).

. Cross-walk MAIA products with critical client decision criteria.

. Select oneissuethat can be“solved” for the client and provide needed information asan
entree into the client’ s organization.

. Interact with the client using the solution to illustrate how MAIA information can be
injected into the decision-making process.

. Build the reationship with the client and network with other decison makers in the
organization and associ ates.

Thisstrategy isinitially being implemented within the EPA Region I11 Divisonsand will be expanded
to other EPA Offices and federal agencies that have resource management and protection
respong bilitiesand the need for integrated assessment information. Client development will continue
with other stakeholders through the strategic alliances formed to address various environmental

themes.
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THE 215" CENTURY AND BEYOND

Information dissemination—TV, Internet, e-mail, video, CD-ROM—isundergoing exponential
growth. The average American worker now spends about 2 hours per day responding to e-mail.
However, disnformation and information overload are expanding as rapidly as useful information.
Resolving watershed, regional, and global scale environmental problems requires ecological effects
and causes at these scales and the environmental consequences and soci oeconomic costs and benefits
of different management alternatives to address these problems. Injecting integrated scientific
knowledgeinto the environmental decision-making process for the Mid-Atlantic region will become
even moreimportant in the21% Century. Environmental decision-making will alwaysincludepoalitical,
economic, social, and environmental considerations. Part of theMAIA visionistoprovideknowledge
by integrating information on the environmental, social, and economic consequences of current and
proposed management actions so that the decison on which management alternatives to select
becomes clear.

Additional environmental themes will emerge as more precise and extensve information is
provided on large-scale environmental issues. MAIA will continue to be an active participant in
addressing these themes by providing integrated scientific information, fostering the formation of
stakeholder aliances, and promoting environmental education and stewardship. Public awareness of
scientific issues will contribute to improved public and private decisons on environmental
management and protection. MAIA is prepared to make a difference in the environment of the
21% Century.
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